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Braid-reinforced flexible hose and apparatus for manufacturing the same. 



(5^) A braid-reinforced flexible hose fias a three- 
layered structure consisting of a flexible tube layer 
(12) made of rubber or a synthetic resin, a braid 
layer (13) covering the periphery of the tube layer 

(12) and consisting of threads (13a), and a flexible 
cover layer (14) covering the braid layer (13) and 
made of rubber or a synthetic resin. Further, a 
oloratity of linear n^.etallic wires (15) provided be- 
tween the tube layer (12) and braid layer (13) such 
th.at they extenc '.n a direction of :he axis of the tube 
laver (12). These metailic wires act against the elas- 
tic restoring forces of the tube layer (12). braid layer 

(13) . and cover layer (14) when the hose is bent, 
thereby keeping the shape of the bent hose. 
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This invention relates to a braid-reinforced 
flexible hose for transferring a gas or a liquid, and 
an apparatus ^or nnanufactunng the hose 

A hydraulic hose for a nnachine tool generally 
transfers a highly -pressurized fluid, a^d hence 
must nave a mgh pressure resistance and a high 
fie<iciiity. To this end, a braid-remforce j flexible 
hose or a cloth -wound type hose are used as the 
hydraulic hose. 

The braid-reinforced flexible hose has a three- 
layer structure comprising a tube layer (inner lay- 
er) made of rubber or a synthetic resin, a tubular 
oraid layer (reinforcing layer) formed by braiding 
plant fiber or metallic fiber on the outer periphery 
of the tube layer by the use of a oraider, and a 
tubular cover layer (outer layer) made of rubber or 
a synthetic resin. 

On the other hand, the cloth-wound type hose 
has a reinforcing layer con^Drising a ofuraiity of 
cloth layer elements laminated on one another. 
Metallic fiber is employed m this hose, too. The 
metallic fiber in each hose reinforces the hoses so 
as not to be broken due to high pressure, and is 
located spirally or at an angle to the axis of tne 
hose. 

Accordingly, though the hoses are flexible and 
can be bent in a desired direction, they cannot be 
kept bent when a bending force is released, since 
the hose is made of rubber or other elastic materi- 
als. However, if necessary, the hose can be kept 
oent to have a desired shape, by the following 
methods: 

(a) A method of setting a hose in a hose set unit 
made of a metal or a wood and having a desired 
shape, or alternatively inserting a cere member, 
which was beforehand treated to have a desired 
shape, into a hose, then subjecting the hose to 
heat treatment. 

(b) A method of inserting a metallic spiral tube 
into a hose at the time of forming the hose, then 
bending the hose into a desired shape, thereby 
keeping the shape by the shape-keeping force 
of the metallic spiral tube. 

fc) A method of interposing a linear metallic wire 
between a braid layer and a cover layer of a 
hose in the axial direction thereof, then bending 
the hose into a desired shape, and keeping the 
shape oy the plastic deformation of the metallic 
wire. 

These methods, however, have ci sad vantages 
as below. 

In the method (a), it is necessary tc employ a 
particular metallic frame or core memcer for each 
hose, and also an equipment for performing heat 
treatment. Further, heat treatnnent inevitably re- 
duces the quality of the hose 

In the method insertion of a metallic spiral 
tube into a ^ose increases the weignt and cost of 
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the hose, ana makes .t difficu;: :c attacn a mcutn 
ring to an end of the hose. 

In the method (c), it is difficult to insert a linear 
metallic wire between the braid layer and cover 

;. .ayer. Further, the metaiHc '-"vire may oe di solaced 
in a circumferential direction when the nose is oent. 
A protected sinpe may sccjr on tne outer ocnon- 
ery of the cover layer, .vhicn makes Jiffic^^it tD 
attach a mouth ring 'o an end of the hose 

•:■ It IS an object cf the invention to provide a 

braid-reinforced fle>ible hose wmch can be kept 
cent to have a desired shape without changing the 
properties of the hose 

Since in the mventicn. /vi.^e members are lin- 

.'5 early providea .n a oraio ,ayer in a direction of the 
ax;s of the hose, they act against the elastic restor- 
ing forces of the tube layer, braid layer, and cover 
layer when the hose is bent, thereby keeping the 
shape of the bent hose without cnanging the prop- 

20 erties thereof. Therefore, it is applicaole to a hy- 
draulic hose for use n a machine tool. 

It is another obect of the invention to prDvide 
an apparatus for manufacturing a braid-reinforced 
fiexiDie hose, which can orcvde w're members for 

25 keeping the shaoe of the hose when it is bent, 
automatically and at the same 'inne as threads 
being braided. 

Since in the apparatus of the invention, wire 
members are braided with threads, they act against 

30 the elastic restoring forces of the tube layer, braid 
layer, and cover layer wnen the hose is 'bent, 
thereby keeping the shape of the bent hose Fur- 
ther, braiding wire m,embers with thread enables 
the Wire members to oe provideo in a direction of 

j5 ^(^e axis of the hose without being circumferentially 
displaced. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
40 which 

Fig. 1 IS a side view, showing a braid-reinforced 
flexible hose according to a first embodiment of 
the invention; 

Fig, 2 IS a longitudinal sectional vie^. showing 
45 part of the hose Df Fig. 1; 

Fig. 3 is a transverse sectional view, showing 
the hose of Fig. 1 ; 

Fig. 4 ,s a cerscective view, showing a state m 
which the hose of Fig, 1 :S bent; 
sc Fig. 5 IS a sice view cr a nose accoramg to a 

second embodiment, showing a state m wr^icn it 
:s not bent; 

Fig. 6 is a side view, showing a state m which 
the hose of Fig. 5 is bent; 
55 Fig. 7 is a fragmentary longitudinal sectional 

view, showing a state in which a caulking metal- 
lic member is mounted on an eno of the nose of 
Fig. 5, 
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Fig 8 IS an enlarged sectional view, showing a 
portion a of Fig. 7; 

Fig. 9 IS a side view of the hose of Fig. 5. 
showing a state in which it is bent; 
Fig. 10 IS a schematic front view, showing a 
oraider according ic a third ennbooirnent of the 
in verUior^ , 

Fig n 13 a schennaiic side view cf the braider 
of Fig. 10: 

Fig. 12 is a longitudinal sectional view, showing 
a earner mechanism employed in the braider of 

Fig. 10; 

Fig. 13 IS a longitudinal sectional view, showing 

a metallic wire-forwarding unit employed m the 

carrier mechanism of Fig. 12; 

Fig. 14 IS a fragmentary sectional view, showing 

a carrier in the earner mechanism of Fig. 12; 

and 

Fig. 15 is a bottom plan view of the carrier of 
Fig. 14. 

The invention will be explained with reference 
to the accompanying drawings showing embodi- 
ments thereof 

Figs. 1 - 4 show a first embodiment of the 
invention. As is shown in the figures, the main 
body 1 1 of a braid-reinforced flexible hose consists 
of a flexible elongated tube layer 12 made of 
rubber or a synthetic resin, a tubular braid layer 13 
formed by braiding threads 13a (see Fig. 11), 

rndde u\ piafii 'iber' Or metamC fibet. On the Outer 

periphery of the tube layer 12 by means of a 
braider, and a flexible tubular cover layer 14 made 
of rubber or a synthetic resin and covering the 
braid layer 1 3 

In the braid layer 13. four metallic wires 15. 
consisting of non-expansible and plastically defor- 
mable wire members such as stainless-steel wires, 
extend linearly in the axia! direction of the hose 11, 
and are arranged circumferentially at regular inter- 
vals. These metallic wires 15 are braided with the 
threads 13a by means of a braider at the time of 
forming the tubular braid layer 13. and hence are 
fi,<ed oy the threads 13a 

The thus-arranged iinear elongated hose main 
body 1 1 IS cut to have a predetermined length, and 
is bent into a desired shape in accordance with a 
place where it is used. Since the mam body 1 1 is 
flexible. It can be bent easily into a desired shaoe. 
as IS shown in Fig. 4 Further, since the metailic 
wires 15 are plastically deformable. tne nose mam 



Figs. 5 - 9 show a second embodiment of the 
invention, in which elements corresponding to 
those in the first embodiment are designated by 
corresponding reference numerals, and explanation 
5 thereof is omitted. The mam body 1 1 of the braid- 
reinforced flexiDle hose is cut mto a length which 
the occasion requires. At this time, as is shown in 
F:g. 5, the metallic wires 15 extending through the 
hose main body 1 1 in the direction of the axis each 

10 have both opposite ends 15a thereof located at 
corresponding end faces 11a. 

When the body 1 1 ts bent as shown m Fig. 6, 
the both opposite ends 15a of that one of the 
metallic wires 15 which is located on the inner side 

'5 of the curve project from the end 'aces 1 la, where- 
as the both opposite ends 15a of the other wire 
which is located on the outer side of the curve 
retreats from the end faces 1 la. 

To avoid this, a caulking metallic member 16 is 

20 fixed, as shown in Fig. 7, to an end of the hose 
main body 1 1 of a predetermined length which is 
not bent as shown in Fig. 5. Specifically, the caulk- 
ing member 16 includes a nipple 1 6a inserted in 
the mam body 1 1 and having saw teeth, a socket 

25 16b fitted on an outer peripheral portion of the 
main body 1 1 and having saw teeth, and a con- 
necting nut 16c. The caulking member 16 caulks 
an end of the main body 11 with the nipple 16a 
and socket 16b. thereby fixing the ends 15a of the 

30 metaliic wires. 

Then, as is shown in Fig. 9, when the main 
body 11 is bent into a desired shape, the end I5a 
of that one of the metallic wires 15 which is located 
on the inner side of the curve projects from the end 

35 face 1 la of the mam body i 1, whereas the end 15a 
of the other wire which is located on the outer side 
of the curve retreats from the end face 1 la. 

Then, an end portion of the mam body 1 1 is 
cut at a cutting position (line X in Fig. 9), i.e.. at the 

40 end 15a of the wire 15 which retreats from the end 
face 11a of the body 11. and another caulking 
member is mounted on the cut end to fix it. 

Thus, bcth oDposite encs 15a of each metaliic 
wire 15 are fixed by the caulkmg members 16. The 

45 non-expansible metallic wires 15 serves against the 
elastic restoring force of the inner and outer layers 
12 and 14 and braid layer 13 to keep the shape of 
the body 1 1 obtained as a result of bending. 
Though in the above embodiments, the metallic 

5:; wire is mace cf a piastica'iy deformacle metal, it 
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main Dody 1 1 is prevented, and the body 1 1 is 
kept bent. 

As IS described above, the hose main body is 
bent to a desired shape when used. The smaller 
the bend radius of the mam body, the more easily 
■ne mam oody can be bent and handled. However, 
ir the Dend radius is too small, the mam body may 
be deformed or broken, thereby deteriorating its 
mherent function. 

To avoid this, the minimum bend radius of the 
main body is generally predetermined m accor- 
dance with Its type, diameter, etc. The minimum 
oend radius, i.e., a minimum value of the bend 
radius with which the main body can be used 
without deteriorating the function thereof, and re- 
duction of Its weight are important elements to be 
considered when the hose is made. Accordingly, it 
IS necessary to determine the diameter of the me- 
tallic wires in consideration of these elements. 

For e<ample, in the case of a hose with an 
inner diameter of 12. 7 mm <i>, which is made by 
braiding a thread (made of nylon, vinylon, etc.), 
metallic wires of a diameter of 0.5 mm 4> are 
effective to enhance the weight thereof, if these 
wires are bent with a bend radius 63.5 mm (the 
inner diameter of the hose x 5), they will be kinked 
or considerably deformed. If. however, they have a 
diameter of 0.3 - 1.0 mm o, they will not be kinked 
or deformed. 

Further, if the diameter of the metallic wires is 
1.2 mm o or more, the entire hose is too heavy, 
*hough they are free from such kink or deformation. 
In summary, since the diameter of the hose, the 
bend radius, and the diameter of a metallic wire are 
.^elevant to one another, the diameter and.or ma- 
terial of the metallic wire must be determined to 
accord with the end of use. 

Then, an apparatus for manufacturmg the 
above-described braid-reinforced flexible hose will 
De explained. Figs. 10 - 15 show a braider. The 
basic structure of the braider other than its essen- 
tial part is identical to a conventional one disclosed 
;n Published Examined Japanese Utility Mode! Ap- 
olication No. 50-32594. Reference numeral 21 de- 
notes a main body located perpendicular to the 
Moor, and reference numeral 22 a table ptate pro- 
vided in front of the mam body 21. 

As IS shown in Figs. 10 and 11, insertion holes 

23 for inserting the tube layer 12 therethrough are 
^ormed \n middle portions of the main body 21 and 
'able plate 22. A plurality of carrier guide grooves 

24 shaped like numeral 8 and communicating with 
one another are provided on the table plate 22 to 
surround the insertion hole 23 of the plate 22. 

As is shown m Fig. 12. a through hole 25 is 
formed in a middle portion of each carrier guide 
groove 24, and a spool-shaped cam 26 is rotatably 
inserted through the hole 25. The cam 26 has a 
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gear portion 27 formed integral with an end of the 
cam and located between the mam body 21 and 
table plate 22. 

A bearing nole 29 is formed througn a middle 
5 portion of the cam 26, through which a bolt 30 
extends. The ooit 30 has an end aligned wtth the 
front end cf r^.e cam 26. and the other end projec- 
ting from the 'ear end of the same. 

The bolt 30 has a screw portion 31 secured to 

'0 the main body 21 by means of a nut 32 from the 
outside. Thus, the cam 26 is rotatably supported 
by the bolt 30. The gear portions 27 of adjacent 
cams 26 mesh with one another, and the adjacent 
cams 26 will rotate m opposite directions when one 

•5 cf the gear corticns 2" is engaged with a rlriving 
gear (not shown). 

As is shown in Fig. 13, in each of those four 
ones of the cams 26 arranged annular which are 
located at regular intervals, a guide pipe 33 having 

20 an insertion nole 33a extends through the bearing 
hole 29 m place of the bolt 30. A tip portion of the 
guide pipe 33 projects upwards from the cam 26, 
and a base portion of the same projects down- 
wards from the main body 21. 

25 The guide pipe 33 has a screw portion 34 

formed on :he base portion, and secured to the 
main body 21 by means of the nut 32 from the 
outside. Thus, the cam 26 is rotatably supported 
by the guide pipe 33. 

30 The cam 26 has a peripheral portion provided 

with two notcnes 35 located diametrically symmet- 
rically 30 as to correspond to intersections 24a of 
the carrier guide grooves 24. A carrier 36 has a 
shaf^ 37 engaged with each notch 35. 

35 As is shewn in Figs. 14 and 15. a flange 38 is 

provided on an upper portion of the shaft 37 of the 
carrier 36, while an end plate 39 is formed integral 
with a lower portion of the carrier 36. Circular 
depressions 40 are formed horizontally symmetri- 

40 cally in the lower surface of the end plate 39, and 
circular leg oiates 41 are rotatably fitted in the 
depressions 40. 

An engagement projection 42 is provided on 
the lower surface of each leg plate 41, and is 

45 engaged with a corresponding carrier guide groove 
24. Thus, the leg plate 41 can rotate along the 
curved carrier guide groove 24. 

A braiding reel shaft 43 serving as a thread- 
forwarding unit IS formed integral with the flange 38 

50 of the carne^ 36 and coaxial with the shaft 37. The 
braiding reel shaft 43 has the braiding thread 13a 
wound thereon, and can forward the thread 13a. 
The metallic wire 15 wound on a reel 44 is mserted 
through the hole 33a of the guide pipe 33. 

55 The tube layer 12 as a material of the hose 

main body is inserted through the holes 23 of the 
mam body 21 and table plate 22, and is moved in 
a direction ndicated by the arrow shown m Fig. 1 1 
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in accordance with braiding. 

In the braider constructed as above, the braid- 
ing threads 13a are forwarded from the braiding 
reel shafts 43. and the metallic wires 15 are forwar- 
ded from the reels 44 through the guide pipes 33, 
theraoy fixing tip portions of them on the periphery 
of a tip portion of the tube -ayer 12 

When the braider is driven in this state, the 
cams 26 adjacent to one another are rotated by 
rotation of the gear portions 27 thereof in directions 
opposite to one another, since the gear portions 27 
are engaged with one another. In accordance with 
rotation of the cams 26, the carriers 36 engaged 
with the notches 35 of the cams 26 intersect with 
one another as they move along the carrier guide 
grooves 24, 

Accordingly, the threads 1 3a fed from the 
braiding reel shafts 43 of tne carriers 36 are braid- 
ed on the periphery of the tube layer 12, and the 
metallic wires 15 fed from the guide pipes 33 are 
linearly attached onto the tube layer 12 in the axial 
direction, thereby forming the braided (ayer 13. 

Then, the braided layer 13 is covered with the 
cover layer 14 made of rubber or a synthetic resin, 
thus providing a three-layered structure consisting 
of the tube layer 12. braided layer 13 with the 
metallic wires 15, and cover layer 14. Thereafter, 
the resultant product is subjected to heating and 
curing, which completes the main body 11 of the 
bi'aid-reinforced flexible hose. 

Claims 

1. A braid-reinforced flexible hose characterized 
by comprising: 

a flexible elongated tube layer (12); 

a braid layer ( 13) formed by braiding 
threads {13a) on a periphery of the tube layer 
(12); 

a flexible cover layer { 1 4) covering the 
braid layer ( 1 3); and 

at least one linear wire member (15) e>- 

tonding '.n a Jirecticr- jf an ax;s cf :he :uce 
layer (12) between the tube layer (12) and 
braid layer (1 3). 

2. The braid-reinforced flexible hose according to 
claim 1 . characterized m that the braided 
threads (13a) are made of a synthetic resin or 

a -^etai. 



5. The braid-reinforced flexible hose according to 
claim 1, characterized in that the wire member 
(15) has a diameter falling within a range of 0.8 

- 1 .0 mm o. 

5 

6. A oraid-reinforced flexible hose comprising: 

a n^iain ocoy (11) of the hose having op- 
oosite ends and including: 

a flexible elongated tube layer (12); 
w a braid layer (13) formed by braiding 

threads on a periphery of the tube layer (12); 

a flexible cover layer (1 4) covering the 
braid layer (13); and 

a plurality of wire members (15) extending 
^5 m a direction cf an axis of the tube layer (12) 

between the tube layer (12) and braid layer 
(13); and 

a caulking metallic member (16) secured 
to the opposite ends of the main body (1 1) in a 
20 state where the mam body (11) is curved, 

thereby fixing ends of the wire members such 
that they cannot move in a direction of an axis 
of the mam body (11) so as to keep the curved 
mam body (11) unchanged. 

25 

7. The braid-reinfcrced flexible hose according to 
claim 6. characterized in that the braided 
threads (13a) are made of a synthetic resin or 
a metal. 

8. The braid-remforced fle^-ible hose according to 
claim 6, characterized in that the wire member 
(15) IS a plastically deformable metallic wire. 

35 9. The braid-remforced flexible hose according to 
claim 6, characterized m that the tube layer 
(12) has an inner diameter of 12.7 mm <t>. 

10. The braid-remforced flexible hose according to 
40 claim 6, characterized in that the wire member 

(15) has a diameter falling within a range of 0.8 

- 1 .0 mm o . 

11. An apparatus for manufacturing a oraid-rem- 
^5 'creed fiexib^e nose, comprising: 

a braide^ m.am body (21) having an inser- 
tion hole (23) for inserting a flexible elongated 
tube layer fl2) such that the tube layer (12) 
can move in a Oirection of an axis thereof; 
5. J contmucus guide grooves (24 1 formed in 
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grooves (24): 

thread-forwarding units mounted on the 
carriers (36), respectively, for forwarding 
threads and braiding thenn on a peripheral sur- 
face of the tube layer (12); and 

at least one wire-mennber forwarding unit 
extending through an axial portion of one of 
the cams (26), for forwarding a wire member 
(15) and linearly attaching the wire member 
(15) onto the tube layer (12) m the direction of 
the axis of the wire member (15), 

12. The apparatus according to claim 11. char- 
acterized in that each of the cams (26) has a 
gear portion (27) and each adjacent cam (26) 
to enable the cams (26) to which meshes with 
the gear portion (27) of rotate in directions 
opposite to each other. 

13. The apparatus according to claim 11. char- 
acterized in that the wire-member (15) forward- 
ing unit has a guide oipe (33) with an insertion 
hole (33a) for inserting the wire memoer there- 
through, the guide pipe (33) supporting the 
cams (26) rotatable. 
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